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gB (57) Abstract: An electroluminescence device comprises a pair of electrodes and an organic luminescent medium layer interposed 
between the electrodes. The organic luminescent medium layer has a mixture layer containing (A) at least one kind of positive 

=== hole transporting compounds and at (B) least one kind of electron transporting compound. The energy gap Eg l of the positive hole 
transporting compound and the energy gap Eg2 of the electron hole transporting compound satisfy the relation Egl<Eg2. Electrons 

= and positive holes are recombined in the organic luminescent medium layer and thereby light is emitted. The electroluminescence 

=55 device has a long service life and emits light with high-efficiency. 
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--fV+y'J/^ 7-fV*7'J;H % 8--T7+7y^S. 2-*;* t W 
— 5 -+y+1fy-^S> 6 -4y*-9-y l-£;i^7y;i^ 
2-#/i^y*y;i^ 3 -£;i^vy ^S. a -t>^^v x ) jvm. i-7xt> 
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8-7xt>^'jy-;i^l, 9-7xt>X'J 1 -7 7 D v^;i^ 

2-77'J >?-=-;l/S. 3-7 7 'J 4 -7 7 U v-JUS. 9 - 7 7 «J v> 

1. 7xt>XD'j;i/2-fx^n, 2-^^;utr 
o— ;!✓- 1 — -f 2 -/f;i/Ka- ;u- 3 --ObS> 2 f;u^n- ji,— 
4--Ol/^ 2-^f;H^n-;l/-5-'f;H, 3 -> ^;bh°a-;U- 1 ;u 
3-^f;l/t!n«-;i/-2 — f^S, 3 -> ^;bkTa— ;u- 4 ;u*> 3- 
^fjbtn- 5 — Oi^S. 2 - t -7f 4 ->f;u£x 3 - (2 

-7x^7'a tT;U) fn — jv- 1 — f 1 — f > K V 

4 - ^ T 1 ^- l — r > K <; 2 - ^ 3 r > K ;u£ % 4 - 
3 — r > k 2 - 1 jv 1 --r > k 4 - 1 -7>;u 1 — r > 
K U 2 - t 3 — r > K 4 - 1 --ff-fu 3 — f > K »; ;uS 

b< tiM^©7 ';-;M-*->Sti-OZ' 7?fl£ft> Z 1 £ LTli, 
7x^;H, 1 — *-7?-;uak 2-^-77 1 ;uS. l-7>b'J;b». 2 - 7 > h 
U;uS. 9-7>bU;uS. l-7xt>h'J;H, 2-7xt>bU;H > 3 
-7xt>MJ;H, 4-7xt>h'J;^ 9-7xt>MJ;H, 1-^-7 
7-fe— 2-t7^t-;H, 9 -^-7 i-trb=-;i^ 2 — 

4-t'b— 2-k'7x^M;H N 3 -t*7x-M;^ 
4-t7x-;W;i/i, p-?-7xx;i,-4-^jbl N p -^-7xx)b- 3 
p-^-7x-;i/-2-^f;^ m-7-7x^-4— <;H, m 
-^-7xx;i/-3-f;H, m-?-7x^l/-2-^;H, o - h U 
m-h';;US. p-hU^S. p-t-y^^x-^i, p- (2 -7xx;b 
7*at.';i/) 7x-iH, 3 2 -^-7^;uS> 4 -*?-JU- 1 —ri=f- 
jum, 4 1 -7> h U;bS> 4' ->^;Hf 7xxM 4' ' 
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_ t -7*^;l/-p -^-7x=-)b- 4 -4 2 - b°n >; 3-tTaU;i/ 

2 — cvku;H| % 3--f V b*U;^ 4 — fVF'J^S. 5 --Y > K U 
g-^VK.j;^ 7--f>KU;l/a> l-^V-OKU^S. 3-^7^>F 

u 4 — r v-f > k 'J 5 — r v-f > k u 6 — r v-f v K 

% 3- /0 y 7 7-;H, 4 — r/y7 7-;Hs 5 -^>V*-7.^;i^' 6- 
^>777-;H^ 7 — r^y 7 7-;H> 1 -^V^>77 7-;H, 3--T 
V^> % /77-^ 4—f V^>y77-;^ SMVO^^-Jli, 
6 _^ v^>y 7 7-;H, 7-^7^> s /77-^ 2 -^7U;bS> 3- 

5-+;^i/S, 6 7-^yj^ 

5— r 74-^ <;;i^ 6 — fv*>"J^ 7— fv+7U;^ 8- 
-YV^/'J;^ 2 U-^S. 5 -*;*t'J 6-^7*-* 

2 -#;i^7U 3-*;WJ^ 4 
-#;w*yy;i/S^ i-7xt>x'J^;H> 2-7xt>x'Jy-;Hv 3 
-7xt>X'jy^ 4-7it>X'J'7i;^ 6-7xt>^'J^-;v 
^ 7- 7l t>7iji;-;H, 8 -7 '7 9-7xt>X'J 

v?-;WS. 1 -T$"J5*— fl* 2-T^>;> 5 -;^ 4 
-7?<;y~;l^ 'J^-;1/Sn 1. 7xt>^D'J;l/2-fxi;H 

„ 3 -f-jL-jvm, 2-^^;m c a-;u- 1 — 2 ^;ut°a-;P- 3 
— -f^S, 2-^^;wtra-;b-4 2 ^;utra-;u- 5 — r 

% 3 _ >t gi ;L/t: ° a _; l/ _ i — f;i^ 3 — ^;H£n — 2 3 

trD _ ;V/ _ 4 _^;^ 3- (2-7x^70^) tfa-;i/- l --f;ug N 
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3 — OKU 4 - > fJI/- 3 — r > K y 2 - t 1 — OK 

;uS. 4 - 1 --7*^;u 1 — < > K y 2 - 1 -zr?-^ 3 --o k u 

4 - 1 --/^ 3 — r > k 

<hLTCi. i^;uS. 7*n -fV/o^H^ n-7'^;uS. 

;H % 2-tKa*5/xf;H N 2-t Kb + 'WV^H, 1, 2-vtxK 
a + ?/x^;H % 1, 3-^tKn + i/^V7*nk:;H N 2, 3-5>fcKa#5/ 
-t-^;u*> 1,2. 3-h'JkFn+v'7 , Db*;H, ?aci^;i/S % 1 
— ? a axf;l,S, 2-^anxf;H, 2-^nD^V7*f;H, 1, 2 -v 
^□nxf^I, l. 3-v^no^V7'Dt:;H, 2, 3 - t -7* 

tf-fr^ I, 2, 3-h'J?an7"ot:;H, "/at^^H, l-yatxf 
2-^n=&ai^;u^ 2-7°a : E^V7>;^ 1. 2-v7 , P : Exf;l/ 
1. 3-v7'n=E^y7"at , ;H, 2. 3 - VzTu=E t -7>;Ug N 1. 2 
, 3 - h yyn=E-/ntf;uS. 3— K^^X, l-3-Kxf;H, 2-3 — 
Kjl^;^ 2-3-HV7*f^ 1, 2-y3-Kxf;H s 1, 3--^ 
3-F^fV7"o^H, 2, 3-y3-Kt-7*^^t, 1. 2, 3 - b l> 3- 
K7"a UVUS. 7? l-7$;xf;bS, 2-7^;xf;^ 2 

-7$;/fV7*^;Hs 1. 2-y'7;;xfiH, 1, 3 - ^7 5 V-f 77'a 
fciVUS. 2 , 3-v7S;t -7*^;i/S. 1 , 2 , 3 - h 'J 7 5 y"7"a tT;uS, 
v7 7^f/H> l-i/7;xf;H, 2-v7;xf;H, 2-^77^77* 
1, 2 - y*>7 7xf;US % 1, 3-7y7 7^77'nt;H, 2, 3 
-^v77t-7*f;Hs 1, 2. 3 - h U «>7 77*n tiH, =• h ^^S 
„ 1-^hax^ 2--haai^;US. 2 b D^f V7*f;i/S % 1. 2 
b Dxf/H, l, 3-^-FD^77 , nt;l/l, 2, 3-S?—bnt- 
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7>^S> 1,2. 3 - h U — b a7'D £ft£. 
|&Jg*> 1X1 0- 6 cm z /V • S^±«b^f;:tf>-e;fc£„ 

^mmmmmit^tLx^ mz-if^ 2 - u-h^-ioio -5 - (4 

-tert-W7x^)-l, 3, 4-t+fy?7-;k t'X [2 - ( 
4-tert-7'f;l'7x-;b) -1, 3., 4-t4t^7 7-^] 

HulB^Mmig^li^ TIB-^ ( 3) -?$kZn%zt L v\> 
M — A m B n (3) 

^ftL. m^l~4cD^. n«0~2tf)»U m+n^4^^. ) 

MO&mommt L-Cti> fl);Ui^ Li. Na> Cs. Be. Mg. Ca, B 
a. Zn. Cd.AK Ga. I n. XCiY b <b*U Al, B eXl$G 

(i ) m + AXteM + a' cm + m±m^*» 

(ii) M 2+ A 2 M Z + AA' XliM 2+ A' 2 (M 2 n±-«iS^^-» 

(iii) M 3+ A 3 . M 3+ A 2 A' . M 3+ AA' 2 XliM 3+ A' 3 (M 3 + &3(iffi&JiH * 
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(iv) 



— O— Ai 21 

o 

II 

Q C Ai 22 ^ 

Ai 23 

Xtt — o — D— Ai 24 

(S;*. Dli, S U G eXttS nO^WOgfS:^^ Ar 2, ~Ar 2s 

— JK& (4) -eft£n&&o-e&£ 0 
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N 



O 



/ 



(4) 



©&4>L< tt*K«&07 5 yi^ -bag. v7;i, B$>*>L<ii3sM 
SI©J**»1~3 o©7M;i^ fi&fcL< te&S&<a&!li#2~3 007^ 
^r-;uS, g&4>L<t#ta$i0j^ify£5~3 OCv'^d?;^^ ffiftfc L 
< ttiii^ifj 1 ~ 3 0 ©7 ;u S^^> L < (±&S&0#iS& 6. ~ 

4 o (D^mmmitjmm, mmt l < t^ggi©^^ 3 - 4 0 mmmmm 

Sin L < l±*R«&0&36» 7-4 0077 ;M=-/u«. S$s t> L < litl^ 
0j^ffigfc6~4 0©7'J-;i/^->S> L< t±^a^0J^^it 2 - 4 00 

7/1/3 >>*;&;|/jK=. R 2 ~R 7 ffil©2^ 

;-;i/^^Lf©^»&w§gitfse»^^5 b ux 

V [ f 3 -8-+;'J77b) Mis. fx ( 2 8-+yj;7h) 7 

;U= .=.»5 b\ bUX (8-*;'J;7b) -fVv^A, bUX (5-^ 

j=7 b) 7/us-^a. 8-4; l j;7h | jf'>^ b<;x( 

5-^;U- 8-*y'J /7 b) jfVVl*, £x (5-?aa-8-*;'J/7 
b) #;l/v"7A. 5. 7-v^an-8-8-+; l J7 7h7;bS^^A, b D 
X ( 5, 7-y7'D : E-8-tFD + ^+; U ; 7 b) 7/^-7^s **U [g 
18 (I I) - fx (8-t Kn**>- 5 / U y ? >] 
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) . fc*X (2-y^l/-8-^y'J7h) (t;^-?l/V7h) 7;l^->7i> 

(in) t*x ( 2-y^;b-8-^y u =7 h) (>^-^i/ x /7h) t;^-? 
a (in) . fx (2->f;i/-8-4;'J7h) (A'7-^V7h) t;u^- 
^a(hi) „ fx (2-yf^-8-+/'J7b) (t;H-7x^7x77 
h) r^^-^ixdii) „ fx (2-y^-8-^yj7h) (y 9-7*— 

^-^/^b) 7^5-7A(]]l) . fx (2-yf/l/-8-+;'j7b) 
7-7x^7^7 b) T^^-^AOII) „ fX (2-y^-8-*;'J 
^b) (2. 3-y^|b7x;7 b) T;Ua~»7A(]II) % fx ( 2-**;W 

-8-+yj7h) (2, 6-7^f;i/7x;7h) t;i^ — »7A(iii) , fx 

(2-^f;H8-*;'J7F) (3, 4-7>^7x/7h) 7;l/5-7^ 
(111) , k'X (2->f^-8-+y'J7h) (3, 5-y^f;Wx77h) 
T;US-»7A(III) . ^(2-^^-8-+^J7h) (3, 5-^-te 
r t-7-^7x77 b) T^2-*7^0II) > fx (2-^f;i/-8-*/U 
^b) (2, 6-y-7x-;b7x77 b) r;u5--7A(in) „ fx (2-^ 
^ ;u _ 8 .j ^ to (2, 4, 6-7-b'J7x^7x/7b) 7;l/^ 

«7^(ni) fx (2-^^-8-+;'J7b) (2, 3, 6-b'^^7 
x ;7b) 7 ;^-7/,(lll) , t'X (2-^;W8-+;'J7h) (2. 3 

, 5, 6-Th7^^7x;7h) y;i^~'7Mn]) > fx (2-**-jv- 
8-47'j7b) (l-t7b7h) T;i>5-*A(I11) % fx (2-^^;i/- 
8-47';7h) (2-t7b7h) T;U5 ~«7 A (] 1 1) fX (2, 

s -+ y y 7 b) (t;^-7x-;i/7x;7h) 7;i/$-7A(iil) . 

fX(2, 4-i?>^-8-+7l)7b) (^7-7x-;i/7x;7h)7;l/ 
5 —»7 2* (] 1 1) „ fx (2, 4-y>^-8- + ;'J7h) (^~7x-^ 

y^yvh) 7;^-7^(ii]) > fx (2. 4-^^7 c ^-8-*;y7h) 

(3, 5-i?>^7x; b) T^5-«7A(1I1) . fX (2, 4-^^;U- 
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8-+;97h) (3, b-v-tert-7*^7x;7b) 7;^--)A(] 
II) . ex (2-^^-4-xf^-8-+;'J7h) (A^^U'/^h) T 

=. ^ a (i id s ex (2-^^;u-4-y b*v-8-*/ 'J7b) 
7x^7x/7h) t;us-^a(ih) . t*x (2-^f;i/-5-^>7;-8 

-+;ij7b) (t/H-^l^V7h) T;i^-»7A(III) ex 

- 6 - b 'J7Ma>!f;i/- 8-+;'J7f) (2 -7^7 b^ b) TJb^^A 

(ill) . ex (2-^f^-8-+;'J7h) 7 ;b 5: --7 MI 11) -ju-^-^FV 

-ex (2-y^^-8-+; | j7b) r^-^Min) N ex (2, 4->> 

^fJb-8-+;'J7h) 7^5 (III) -ju-^-^V-t*X (2, 4-5* 
^f;i/-8-+;'J7F) 7;l^~7A(IIl) , t*X ( 4 -aif 1 ^- 2 
g-^/y^h) -^AClII) -ju-t47-t*X (4-xf)b-2yf 

;1/ _ 8 _ + ;ij7 j.) 7";i/5 j=.»7i»(Ill) „ tfx (2 >^/U-4 b*^*/ 

i)7h) t;i^5— omiii) -ju-^-^v-ex (2-^f^-4-^ b+-># 
;ij7h) T^^Mni) s trx (5->7;-2-y^-8-4;'j7 

h) T^5-0i*(lll) -ju-^- + v-ex (5-^7;-2-^f^-8- + 
/U^b) 7;l/5— tfMlll) > ex (2-^f;l'-5-b , J7;l/ta^f;l/- 
8-^;ij7h) T^^-^ACIII) 7- b?X (2-^^^-5-b 

>J7/l'tny^/l/-8-.*;V7h) 7;i^~9 2»(III) H##tf£*l.&o 

^^O^mELm^-e^ffli-^m^lli^'te^tlCi. T12-^5t (5) Xti 

(6) t?a$^7V h7H2>i^-e*ott <fcO« 
A* — L — A 2 (5) 

(s£*. A 1 &tfA 2 tt. -tn-eti3*SL^. gfefcL<ttltl^>7x-jl/ 
T > b ;HX«f^ t> b< tt»o-7 7 * -;U7 v b U U -t n 5? 

o ) 

A 3 —An — A 4 (6) 
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14. -tn^nsbitii. s&*> l < io~4o cD-mom&yzm 

mmsutn&k u < i 2 ~ 4 o ©fi^? -;u»^^ 

±13— Jft5t ( 5 ) Stf ( 6 ) iz&tf&W&mt LTC4. #);U4\ J^^ft 1 ~ 6 
(D7)\,*)Vm, ^i^3~6©v?n7;^^ 1 — 6 <D7)^*isM 

©tf&St 5 ~ 1 6 ©7 y -;^tt$ti/-c7 $ — h olv '>7;Sx 
1 ~ 6 ®xxf;H> / n a y > JE^fvRtf 7 )\,>r~)VWg±*W: tfhtl&o 
j^fgifc 1 ~ 6 (D7)i*}^t LTte. -7*atr;uS N -fV 

•7'a 7>;i^. V7>;^ sec -7*^;uS> tert --?=f-)vm 

ilS 3 ~ 6 ? a 7 ;U+/l/Si I t(t y^arntm l/puff-fr 

S/^a^v^;^ ~> ? a ^ + y ;uS^F## tf £ n £ „ 
^it 1 ~ 6 ©7/1/3 + *>;Ht y h + vi, ih4->^ 7*cr**4- 

i>S. -f V 7" a 7> 4- v'S. -< V 7* h 4- sec-7h4 

„ :T7^;M-**>£3?jWt:r&*i*. 
j^^^7~l 8 ©77/l'+Jl't ; lryit LT14. <>v;l/t4vl^ 7^^^ 

0S38K5~1 6 ©7 'j -;i/ST'Ii^n/-c7 5 LTH ^i-^7; 

;I N V h «J;i/7 5 yl, yt7WA7l, t7f;i/7x-^7$;lf^ 

2 3 



WO 02/052904 



PCT/JP01/10789 



5C (5 -a) XCi-^Jt (5-b) i>(D&mtf fcft*. 




(R 72 )b 



(5-a) 



CR")d 



(R 76 )f 



(S;^ R 7, ~R 76 t±. ^-tl^n3fcil-> T;M^l^ >>?nTMil/I;7ib 
>r~;i^ B&fc L <{««&© ru-;*^ 7i^ + vi;7 , J-;i/t4^i 

©fi&fc^U ^n^A^JXlO^ R 7, |h]±. R T2 |5]±. R 73 Pht. R 7i m 
±, R 7s |p]±XHR 76 IpI±kU •tn^ni^— e&^ft^T^TkJ: R 71 il]± 
„ R 72 1W|±. R 73 P0±. R 74 |S]±. R 75 Ip)±X^R 76 I«l±«^I-T^$rJFMU 



^ 

in ^ 



N (R) - (RiiT;u+;i/ 
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77 |WJ±. R 7, |l)±, R 79 |W]±. R 80 |5]±. R !1 l5l±XCiR 82 l5)±^ *ti^tim 
-e^^T^TtJ:<, £*:R 77 |W]±. R 78 IH±, R 79 |5]±. R 80 |sl±. R 
8, |5)±X«R 8l lRl±^'a-L-r^^^LTUTfeJ;^ 0 L 2 li. -0 
- N -S-. -N (R) - (RtiT;i/*;u»Xi±a»t L< tiMBSi©TU-;u 

JilS-te (I -a) ^tf (I-b) OR 7l ~R 84 ^fcl>T > 7;P*;HiL 
Tt±&Sl3& 1 ~ 6 <Oii<Oi)\ is ?n7^Ht LT^iS3~ 6 

6©t©^ T S^Sd: LTHjft*3R5~ 1 8 7'J-;!/7S 

iti^il 5 ~ l 6©7'J -frm-eWWkts titer mMM^M 

L l &tfL 2 O-N (R) -KfcOT. RTvT$n§7;b4;H<h bt 
1-6 T y-;i/S£LTte&3HSC5~ 1 8©t»«l^ 
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o 

BUi5— fflL$. (6) -ea^^^TV h7-k>il*t #fl;ite\ TI2— IS 

(6-a) 

A 3 '-An-A 4 ' (6-a) 
(5C4 1 . Anii, B^fc L< *<Z)7>b7*>^/fsU A 3 '^: 

> % N-7;M^& L< &7U — ;i/*;w< % /— ;K hU^^-Uv 

TI5— «KC ( 6 - b ) 




(6-b) 



ft is. ±IB— (6-a) izistt^An. A 3 ' &tfA 4 ' ©lili LTti. 

— (5) (6) ti^ai© n&. 

#*BJ3©J&«EL*?te*5^"*\ ^«fg3t«#:Jl©15$i:UTt±. 5-200 
nm#ifiL<> !HF^f|^©epiDmBE^^Sl-{£< L^-^^s 10-10 
0 nmiflt^, 
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**WO**|EL*^l±- WWB (A) J&&«b (B) LTW<&f&$fc 

&£tt#iRi±u mmmzmnzboizu&c (b) j^©^^ l 

TfcU jS^TM&WJ&ftl 1 O'CJ^LL© &©##?£ ^©.fcStttfvXlK^ 

l 0 °c BLt 8 5 °c . 5 0 0 B#TO±-e coUftMfm. 6 * - 

(A) (B) ticftom-siti&zm&i-zztiz&v^ I6#fe© 

fej^^^x^^ Wu^fcr-^ftfcftJflret&o (A) j£#©g!j£-£*f 

titt (A) mft 
tfnxf (A) /&#i;:<fc 0M$n«»*^-e*)^o 

(A) (B) fiK#©#£ U^-g-Jt^fct. fiftJt8 : 9 2 - 9 2 : 8 © 

*J^T?<feS££A<#*L^. (A) W8ll%J:i9^t^ IBLtftitUkfb 

m?tfw&£ft^< <t£%o (a) m#t (b) /^©m-s-itw. s«Jti 5 

: 6 0-8 5 : 4 0 ©fij-8"e££ <b> £ tfrbWt. L^o 

^. iff K> Mf2^f£*^Jt©^Ji^ (A) (B) &#©"£!+££ 

(C) J&#££. £*J± 10 0:1-10:1 ©giJ-&-e#Wf £ 

Li^. tpfflmt LTt±. 3E?U£AJB. jE7LfBuiHM> 

2 7 



WO 02/052!>04 



PCT/JP01/10789 



mm/^m^mwrn/n.^xm/mm 
mm/jEimxm/mm&Kmtt-m/m&ixm/mm 

mm/^m.^mwm/n^w. mm /^m^mwm/mm 
mm/iEi[:<ixm/iE^mmm/mmk%%wm/m^xm/mm 

ELi?^^t^IS^9^ ^rW^tt^^^Tti. 4 0 0-7 0 Onmffl 
°jm%i&v>ftV>MMmtf 5 0 %£Lh. ftt L < l± 8 0 %RJLT-;fc £ L 

ItLtti, AulOil, CuU I TO Wvy->^vmn Sn 
0 2 „ ZnOXttl n-Zn-Of OflttWWt)^. Bfiill. Z.n& 
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#£0 mzmmit, mB%ftmfrzomftzmufrt>MK>ftiri§&^ mmomyt 

tdU M^t-fecfci>^S 1 0 nm~ 1 um^ »*L<ttl 0-2 0 0 nmOiSffl 

y^A, -7^^v^ A-ig-a-^ T;u5^'>^/'M'fbT;u^^-OA, Al/L 
i z O, Al/LiO^ , Al/LiFs T;b^-^ A- U^^^ ^ >v 

\) y ?m<Di5%kT*mmzjf}diz j &z> z.£tfx*%%o z comma, mttm.mytm 
famfrz&mftzmmfrbmv&i-m^-* mmomytiztt-t&m&mt 1 o%£ 

<^t%ZtibW-£ V^o Pt@£ LT©v/- iIQ/DW 

£ L < . £ t> (3. PiJI^flftJlli. */f#4K #S3t 1 Onm-Ura, 
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